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• The model always uses the generic wind speed, rotor speed, blade pitch relationship 

provided, and this cannot be ’switched off‘; and, 

• The method used to generate a range of proportions of birds at collision risk height can 

generate negative values. 

12 In most circumstances, the deterministic outputs from the SOSS CRM have been sufficient for 

determining no likely significant effect on the environment, for EIA, or no adverse effect on site integrity, 

for an AA. In most cases, for most species, it can be clear that, even with a worst-case scenario used 

as input parameters, the predicted impacts are relatively small. Uncertainty in CRM can have large 

impacts on the deployment of offshore wind projects; e.g. the Docking Shoal project was refused 

consent in July 2012 based on the outputs of CRM, and subsequent population modelling, and it is 

therefore essential that models are able to be relied upon by developers, regulators and advisers. As 

the number of developments increases this will be applied increasingly via cumulative impact 

assessments. 

13 However, there have been increasingly frequent situations where CRM predictions have come very 

close to significant impacts. In these situations, an over-reliance on a single-value CRM prediction can 

lead to problems, even when a worst-case scenario is presented. Thus, an understanding of the 

variability around input values and their effects on the potential range of output values can be very 

important. Existing case law suggests that the approach using a single, precautionary, value may not be 

wholly compatible with the purpose of the European nature directives.  

14 The European Court of Justice (‘ECJ‘) Case C-127/02 states that an appropriate assessment should be 

made, “…in light of the best scientific knowledge in the field.”. It could be argued that a deterministic 

CRM is not making use of the “best scientific knowledge” as it is known that input values are variable, 

and the only approach to use in these situations is potentially unrealistic worst-case scenarios. A 

stochastic CRM would not have these problems, as it would incorporate the variability in the data and 

present a result with levels of uncertainty. Thus, worst case scenarios can be avoided and the best 

scientific knowledge in the field can be used appropriately. Outputs from a stochastic CRM can then be 

used as a mortality input, with known variability, for stochastic population models. These can be used 

for predicting the importance of the impact on populations for either EIA or HRA. 
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2 Aims of this project 

15 The research aim of this project was to develop a stochastic version of the Band (2012) collision risk 

model in R that would incorporate the gaps identified by industry and statutory agencies, providing a 

more robust and transparent method of accounting for uncertainty in the estimation of seabird collision 

rates. 

2.1 Objectives 

16 The research objectives for this project were: 

• Identify current gaps in Band (2012) model and Masden (2015) code to be addressed in 

an R-based stochastic version. 

• Produce an R-based stochastic version of Band model, tested against the existing Excel 

version, with R code independently validated. 

• Provide advice on the most appropriate parameterisation of the model produced, 

accounting for limited information that may be available for some variables and the 

rapidly evolving wind turbine generator technologies. 

• Consider end-users’ needs and ensure that outputs presented from the model were in 

an appropriate form. 
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3 Stakeholder engagement 

17 Positive stakeholder management and consultation is the identification, analysis, planning and 

implementation of actions to allow clear and open engagement with stakeholders. In this instance 

stakeholders were individuals or groups with an interest in the project, ‘A stochastic collision risk model 

for seabirds in flight’, because they are involved in work on this topic or may be affected by the outcomes 

from the consultation process. 

18 Stakeholder management, and management of aspirations there-in, is a challenging aspect with any 

consultation. The overall project can be undermined if there are significant areas of confusion with poor 

stakeholder commitment and a lack of clear engagement, emphasising the need for clear documented 

communication. 

19 The final draft pro-forma questionnaire was therefore fully discussed with the Project Steering Group 

(‘PSG’) prior to distribution, with several changes being made. 

3.1 Questionnaire 

20 A stakeholder questionnaire was designed to capture responses on all the current CRM inputs and 

outputs, where there are limitations and how stakeholders think these should be addressed. 

Questionnaires were provided as PDF forms (see Appendix 1), that could be printed and completed by 

hand or electronically, or via an online survey using Google Forms. Stakeholder responses were also 

followed up with a telephone interview for a cross-section of stakeholders (Appendix 2).  

21 Responses were analysed using descriptive statistics and qualitative analysis, to determine the gaps in 

existing CRMs and stakeholder needs. 

22 Data collected from respondents was anonymised and analysed to determine the key changes needed 

to be made to the current CRM.  

23 Analysis of pro-forma data involved quantitative descriptive statistics and qualitative analysis of free text 

responses. This included analysis of the response rate, most important concerns about input data, most 

common concerns about outputs and the most common requested changes to the CRM. These were 

analysed as a whole for all respondents. Free text was summarised and descriptive assessment of 

common themes undertaking using word clouds. 

24 In addition to the questionnaire a selection of stakeholders were invited to participate in a follow up 

interview by telephone. This was to ensure that the questionnaire was capturing all of the responses 

from stakeholders necessary to identify the needed improvements in a stochastic CRM. 

 

3.1 Survey results 

25 Survey results were split into seven sections, each asking about different aspects of the CRM. These 

sections were: 

• CRM concept; 

• User experience; 

• CRM inputs; 

• CRM operation; 

• CRM outputs; 
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Figure 1 Word cloud analysis results of responses to Question 1b. 

3.1.2 User experience 

35 There were four questions in the section on user experience. This was split between questions about 

experience using the Band (2012) and Masden (2015) models, and general use of R-code.  

36 Question 2 was also in two parts. The first part of the question, 2a, asked, “How would you describe 

your primary role in using the Band (2012) CRM for offshore wind farms? (Tick both user and 

interpreter boxes if appropriate)”  

37 This question was asked to determine stakeholders’ level of understanding of collision risk modelling 

and their ability to knowledgably answer questions or provide feedback.  

38 Stakeholders were provided with two possible responses 

• Model user; and, 

• Model output interpretation. 

39 Valid responses were either of these options or both. The field was not mandatory, so users could 

provide no response. Stakeholders were then given further options depending on which of the above 

options they chose. For model users, there were four possible responses: 

• Expert; 

• Occasional; 

• Basic; and, 

• None. 

40 For model output interpretation, there were three possible responses: 

• Supervisory; 

















  

  

 

  

 

19 OF 59 

DOCUMENT NUMBER: HC0010-400-001   

DATE: 06 April 2018 

ISSUE: 1 

 

Figure 9 Relative proportion of stakeholder responses to question 6 

62 The free text responses from those that stated “Yes” were commonly in relation to flight speed data 

and nocturnal activity data. Responses suggested that existing data were of poor quality (small sample 

sizes) or poor resolution (broad categories for nocturnal activity) or both. Other useful comments 

centred around the lack of behavioural responses in the model (e.g. changes in bird speed, height, etc. 

in relation to weather). There were also comments that the model is unrealistic in dismissing the effect 

of different angles of approach to the rotor, though one stakeholder commented that this was not really 

a bird input parameter issue, but a model calculation issue. 

63 Word cloud analysis confirmed much of the above assessment, with “flight”, “values”, “bird” and 

“nocturnal” the commonest words used. “Activity”, “speed”, “model” and “data” were also commonly 

used. 





  

  

 

  

 

21 OF 59 

DOCUMENT NUMBER: HC0010-400-001   

DATE: 06 April 2018 

ISSUE: 1 

 

 

Figure 11 Relative proportion of stakeholder responses to question 7 

68 While the questionnaire asked for further information only if the stakeholder responded “No”, two of 

the six responses were from stakeholders who responded “Yes”. Both responses noted that all options 

should be retained for making comparisons with older assessments, so these responses were still very 

useful. There was no consistent response from stakeholders, with some wanting to drop Option 3 & 4 

(extended model), and some wanting only Options 1 & 3. One comment was that if the model is to be 

stochastic, then only the extended model should be used, as this is the most realistic calculation, as it 

takes into account the skewed flight height distribution of most seabirds. 

69 Question 8 was also a single part question, “The Masden (2015) CRM includes the relationship between 

wind speed, rotor speed and blade pitch. Given the commercial sensitivity of this information, should a 

precautionary generic approach be used or should turbine specific data be used for consent 

applications?” 

70 There has been criticism of this approach (particularly the access to suitable turbine data at a pre-

consent phase). So was considered important to ask the wider community of stakeholders the 

implications of either not including this approach, or the potential uncertainties in using generic data. 

71 Stakeholders were provided with four possible responses: 

• Precautionary generic approach; 

• Turbine specific approach; 

• Don't know; and, 

• Other. 

72 A free text box was provided asking for any further information on why the stakeholder gave the 

response they did. 
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Figure 14 Relative proportion of stakeholder responses to question 9 

81 Many of the free text responses commented that the calculation is a simplification and that as it is “just 

a model” it is by definition, likely to be wrong. Several other comments stated that the model was the 

best available, so within the assumptions made by the model it was making the correct calculations. 

Comments also included issues with the assumed 90o angle of approach, the lack of bird behaviour 

aspects and weather influences captured by the model. One comment suggested that the model flux 

calculation was likely to be incorrect as it’s unbounded (in comparison to flow calculations). Overall, 

most comments, and the categorical responses, suggest that the question was inappropriately worded, 

as it was intended to draw out issues with the underlying mathematics, rather than other issues, such 

as available inputs. 
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Figure 15 Word cloud of the free text component of question 9 

3.1.5 CRM outputs 

82 Question 10 was the only question in the section on CRM outputs. 

83 Question 10 was also a single part question, “Are there any outputs from the Masden (2015) model 

not currently provided that may be useful to include in a future model? (A description of the outputs is 

provided in paragraph 6 of the introduction)” 

84 This was an open question to gather information on outputs that have not been considered to date. 

Stakeholders were provided with three possible responses: 

• Yes; 

• No; and, 

• Don’t know. 

85 A free text box asked stakeholders that responded “Yes” to provide the outputs that they considered 

useful. 

86 Almost half of stakeholder responses were “Don’t know” (48%), which is likely a reflection of the 

relatively small proportion of stakeholders who had used the Masden (2015) model. The remaining half 

of responses were approximately evenly split between “Yes” (24%) and “No” (28%) responses. All 

those that responded “Yes” provide some free text responses, and some “Don’t know” responses also 

provide free text responses. The “Yes” responders requested improved outputs that include tabular 

data on probabilistic collision outputs (that are currently only provided as plotted data), improved box 

plot outputs (to include 95% confidence intervals), summarised input information and the predicted 

number of birds that do not collide in addition to the predicted number that do collide. The “Don’t 

know” responses were limited to a request for probabilistic outputs rather than a single value (which 

the Masden (2015) model already does), and for sensitivity testing of the new stochastic CRM. 




